marital status, income level, and self-rated mental and physical health. Results The prevalence of LCP and AL CD was 0.5 and 4.6%, respectively, for females, and 1.9 and 5.1%, respectively, for males. Low childhood SES [Odds Ratio (OR) = 3.49], lack of maternal closeness (OR = 2.50), and history of harsh discipline (OR = 2.17) increased odds of LCP group membership. The LCP group had higher odds of developing substance use disorders (OR = 2.00) relative to AL. Conclusions LCP CD is more strongly influenced by childhood environment and confers increased odds for substance use problems in adulthood relative to AL CD.
Moffitt's classification system, two subgroups of AB were defined: life course persistent (LCP) and adolescence limited (AL) [9] . The LCP group is characterized by AB onset in childhood, with symptoms of AB persisting well into adulthood. In contrast, the AL group is characterized by AB onset in adolescence with symptoms desisting by the early adulthood. In large Oceanic and European samples, the prevalence of LCP and AL AB has been estimated at 5-10 and 10-26%, respectively, for males and 0.4-3 and 2-18%, respectively, for females [10] [11] [12] . In a populationbased nationally representative US sample, the prevalence of LCP and AL AB was estimated at approximately 7.4 and 11.6%, respectively, for males and 6.9 and 11.4%, respectively, for females [13] . However, there are no well-established estimates of LCP and AL prevalence in the context of CD within the US population.
Over the last several decades, the LCP/AL distinction has continued to generate a wealth of theoretical and empirical literature. Theoretically, LCP AB is thought to be a more severe form of the condition, whereas AL AB is posited to be more akin to a heightened expression of normal adolescent behavior [9, 14] . In addition, LCP AB is thought to be influenced by genetic predisposition and/or neuropsychological deficits and exacerbated by risk factors relating to the childhood familial environment (e.g., poverty, inadequate parenting, and family conflict), whereas AL AB primarily stems from adolescent environmental factors, such as peer relationships [9, 14] .
While the relationship between early childhood factors and CD in general has been well established [4, 15, 16] , few studies have examined whether these factors differentially predict LCP vs. AL CD. Of the reports that have attempted to predict group membership, most have studied only male participants [17] , or have been unable to accurately assign participants into LCP and AL groups due to a lack of data on adult AB/CD symptoms [18, 19] . In a recent study examining CD age of onset (one component of the LCP/AL distinction), both childhood-and adolescent-onset CD were similarly influenced by genetic factors; however, family dysfunction was more strongly associated with childhood-onset CD when compared to adolescent-onset CD [20] . Despite the problems with LCP/AL classification in extant studies, early life psychosocial adversity [e.g., low socioeconomic status (SES), parental conflict, harsh discipline, and low parental support/involvement] has generally emerged as the most salient predictor of early onset and enduring AB/CD [11, [18] [19] [20] .
In addition to differential predictors, Moffitt also argued that those in the LCP group have lower quality of life in adulthood due to their persistent antisocial behavior. Moffitt went further by arguing that AL AB is developmentally normative, and is due to "the widening gap between biological and social maturity" in today's adolescent environment [9, p. 692 ]. Several studies have tested this hypothesis by examining whether LCP/AL subgroups differentially predict adult outcomes. Based on these studies, the early onset enduring AB (akin to the LCP distinction) appears to be more strongly associated with a diverse set of negative adult outcomes compared to adolescent-onset, including poorer mental health [21, 22] , substance use problems [12, 21, 22] , as well as problems with unemployment and family relationships [21] .
It is important to note that a large percentage of research to date on the LCP/AL distinction has been conducted in European and Oceanic samples. Although several US birth cohorts have examined this distinction [23] [24] [25] , to the authors' knowledge, only two studies have used populationbased US samples [13, 26] , and neither of these examined LCP/AL in the context of CD. The overarching goal of the current study is to address this gap in the literature by investigating the prevalence, predictors, and outcomes of LCP and AL CD, as defined in Moffitt's taxonomy, in a large, population-based, nationally representative, epidemiological US sample. The first aim of this study was to examine the prevalence of LCP and AL within the context of CD for the first time in a population-based nationally representative US sample. Because the prevalence of LCP/AL CD is not well established, we hypothesized that LCP CD would be less prevalent than AL CD in both males and females, and that female prevalence of both LCP and AL CD would be less than that of males. The second aim was to examine a range of early childhood familial factors to determine which differentially predict LCP vs. AL CD. Given that recent research shows that childhood-and adolescent-onset CD both appear to be influenced similarly by genetic factors [20] , it was hypothesized that childhood familial factors (i.e., history of harsh discipline, lack of maternal closeness, lack of paternal closeness, low SES, and US nativity) would differentially predict LCP vs. AL group membership. The final aim was to examine a range of adult outcomes (i.e., educational attainment, employment, SES, perceived mental and physical health, substance use disorders, and romantic relationships) to determine if LCP vs. AL CD was differentially associated with outcomes in adulthood. Given that persistent AB appears to confer additional risk for a host of negative adult outcomes [12, 21, 22] , it was hypothesized that LCP CD would be differentially associated with poorer adult outcomes relative to AL CD.
Methods

Sample
Data come from the Collaborative Psychiatric Epidemiology Studies (CPES) [27] , a joint collaboration of three cross-sectional, population-based, nationally representative, epidemiological studies: the National Comorbidity Survey Replication (NCS-R) [28] , the National Survey of American Life (NSAL) [29] , and the National Latino and Asian American Study (NLAAS) [30] . Each of these studies used sampling techniques designed to obtain a nationally representative sample of their target populations: The entire US population for the NCS-R (N = 9282), African Americans and Americans of Caribbean decent for the NSAL (N = 6199), and Latino and Asian Americans for the NLAAS (N = 4649). The three samples were recruited from 252 geographic areas ("primary sampling units") across the contiguous United States (plus Hawaii in the NLAAS sample). All eligible participants aged 18 or older were interviewed face-to-face in their home by a trained interviewer utilizing a computer-assisted interview technique. The weighted response rates were 70.9, 71.5, and 75.7% for NCS-R, NSAL, and NLAAS, respectively. The University of Michigan Institutional Review Board approved the CPES and all participants provided informed consent. Additional details regarding the design of the CPES and its included samples are described elsewhere [27] [28] [29] [30] .
Lifetime history of CD was based on ICD-10 diagnostic criteria [31] and assessed using the Composite International Diagnostic Interview (CIDI) [32] . The CIDI is a fully structured diagnostic instrument modeled after a clinical psychiatric interview. LCP CD (N = 181) was defined as (a) onset of CD diagnosis prior to age 13 and (b) persistence of CD diagnosis at age 24 or older. AL CD (N = 795) was defined as (a) onset of CD diagnosis at age 13 or older and (b) desistence of CD diagnosis by age 24. Age 13 was used as the onset cutoff because using an earlier cutoff for CD diagnosis decreased the LCP sample size appreciably. Furthermore, age 13 corresponds to the developmental period when puberty has begun in most children and patterns of genetic influences have mostly stabilized [33] . Due to the age 24 cutoff for desistance, all respondents aged <24 at the time of interview were excluded from the analyses to ensure appropriate group assignment. Because of differences in missing information across variables and data sets, the analytic sample sizes varied from N = 353 to N = 15,447, depending on the specific analysis.
Measures
Early childhood predictors
A range of early childhood factors were examined as predictors of CD group membership: history of harsh discipline, lack of maternal closeness, lack of paternal closeness, having a learning disability, low childhood SES, and parental deviance. Due to the inclusion of a large number of immigrants in the NSAL and NLAAS surveys, country of origin was also assessed as a possible early childhood factor. All of these variables were retrospectively self-reported.
Harsh discipline
History of harsh discipline was assessed based on respondents' answer to the question "How frequently did someone push, grab, shove, slap, hit, spank, or throw something at you when growing up?" Respondents who answered "often" or "sometimes" were classified as having a history of harsh discipline, whereas respondents who answered "rarely" or "never" were classified as having no history of harsh discipline.
Parental closeness
Maternal and paternal closeness were assessed based on the questions "How emotionally close to your maternal figure were you when growing up?" and "How emotionally close to your paternal figure were you when growing up?" Respondents who answered "not at all close" or "not very close" were classified as having a lack of closeness to that respective parental figure. Respondents who answered "very close" or "somewhat close" were classified as being close to that respective parental figure.
Parental deviance
Parental deviance was assessed based on respondents' answers to six questions in which they were asked to indicate if, when growing up, their maternal figure "lied a lot," "often got into physical fights" and/or "was involved in criminal activities." The same questions were asked in regard to respondents' paternal figures. Respondents who answered affirmatively to two or more of these six questions were classified as having a history of parental (maternal or paternal) deviance.
Childhood socioeconomic status
Low childhood SES was assessed based on a single question in which respondents were asked to indicate if their family received government assistance for six or more months during their childhood or adolescence. Respondents who answered this question affirmatively were classified as having low childhood SES.
Country of origin
Country of origin was based on a single question in which the respondents were asked to report the country they were born in. Participants were divided into two groups: USborn and foreign-born.
Learning disabilities
Presence of a learning disability was assessed based on a single self-report question in which respondents were asked to indicate if they "have a learning disability." An affirmative response to this question was used to categorize participants as either having a learning disability or not.
Adult outcomes
A range of negative adult outcomes were examined as consequences of LCP vs. AL CD: not finishing high school, never being married, being currently unemployed, having a household income at or below the poverty level, having poor self-rated physical or mental health, and having a substance use disorder. All of these measures were assessed by self-report.
Educational attainment
Respondents who reported grade 11 or less as their highest grade completed were classified as never completing high school (low educational attainment) vs. high educational attainment.
Marital status
Respondents who reported their marital status as "married/ cohabitating" or "divorced/separated/widowed" were classified as having a history of being married. Only those who answered "never married" were classified as never being married.
Employment status
Respondents were asked to classify their employment status as either (a) employed, (b) unemployed, or (c) not in the labor force (i.e., retired, disabled). Respondents who reported being "unemployed" or "not in the labor force" were classified as being currently unemployed. Only those who reported being "employed" were classified as employed.
Poverty
Poverty was assessed by the income-to-needs ratio, with a ratio below 1 indicating that the respective family is below the official definition of poverty [34] . Respondents with an income-to-needs ratio of one or below were classified as being at or below the poverty level, whereas those with an income-to-needs ratio greater than one were classified as being above the poverty level.
Mental and physical health
Respondents were asked to rate there perceived mental and physical health on a 5-point rating scale from poor to excellent. Those who answered "poor" or "fair" to either question were classified as having poor health in that particular category (mental or physical). Respondents who answered "excellent" or "very good" were classified as having good health in that particular category.
Substance use
Current (past 12 months) substance use disorders (SUDs) were assessed using the CIDI modules for licit (alcohol) and illicit (cannabis, cocaine, heroin, etc.) substances using ICD-10 criteria for abuse or dependence. Respondents were classified as having a SUD if they met criteria for any diagnoses (alcohol abuse or dependence, drug abuse or dependence). Respondents were classified as not having a SUD if they did not meet criteria for all four of these diagnoses. In addition to examining SUDs as a whole, each of the four SUD diagnoses was examined separately.
Analysis
Logistic regression was used to estimate odds ratios and 95% confidence intervals separately for each childhood predictor and negative adult outcome. For analyses of childhood predictors, the dependent variable was defined as LCP CD (vs. AL CD as reference). For analyses of negative adult outcomes, the independent variable was defined as LCP CD (vs. AL CD as reference). Adjusted regressions included sex, age, and race/ethnicity as covariates.
To account for the complex sampling design of the CPES and our subsetting of respondents with CD, models were fit using PROC Surveylogistic and the DOMAIN statement in SAS [35] . Table 1 displays the demographic characteristics of the analytic sample, stratified by LCP CD and AL CD status, as well as individuals who never met criteria for ICD-10 CD. The LCP group consisted of 181 respondents (78.6% male, 21.4% female), with a mean age of approximately 37 years (range 24-70). The AL group consisted of 795 respondents (49.3% male, 50.7% female) with a mean age of approximately 35 years (range 24-81). The group who never met criteria for CD consisted of 6028 individuals (44.5% male, 55.5% female) with a mean age of approximately 51 years (range 24-98). Table 2 displays the prevalence of AL and LCP CD among the total sample and among the sample meeting criteria for lifetime ICD-10 CD. All estimates reflect weighted percentages. Among the total sample age 24 or older at the time of interview, 1.1% of respondents were classified as LCP CD and 4.8% were classified as AL CD. Among those who met criteria for lifetime ICD-10 CD (and were age 24 or older at the time of interview), 9.9% were classified as LCP, 42.1% were classified as AL, and 48.0% did not fit into either then LCP or AL categories.
Results
Sample Demographics
Prevalence of LCP and AL CD
For females, 0.5 and 4.6% of the total sample were classified as LCP and AL CD, respectively. For females who met criteria for lifetime ICD-10 CD, 5.2 and 53.9% were classified as LCP and AL, respectively, and 40.9% did not fit into either category. For males, 1.9 and 5.1% of the total sample were classified as LCP and AL CD, respectively. For males who met criteria for lifetime ICD-10 CD, 13.1 and 33.9% were classified as LCP and AL, respectively, and 53.0% did not fit into either category. 
Predictors of LCP vs. AL CD
History of harsh discipline, lack of maternal closeness, and low childhood SES differentially increased odds of LCP vs. AL CD after controlling for race/ethnicity, sex, and age ( 
Adult outcomes of LCP vs. AL CD
Relative to the AL group, respondents in the LCP group had two times higher odds of reporting a recent (i.e., past 12 month) SUD, but this relationship did not remain significant after accounting for demographic characteristics. Post-hoc analyses revealed that the association between LCP group membership and increased odds of a SUD was carried primarily by alcohol abuse and alcohol dependence, both of which remained significant in separate regressions after controlling for race/ethnicity, sex, and age (alcohol abuse OR = 2.66, 95% CI = 1.26-5.61, t = 2.60, df = 107, p = .011; alcohol dependence OR = 3.65, 95% CI = 1.42-9.37, t = 2.72, df = 107, p = .008). There was no significant association between CD group membership and past 12-month drug abuse or drug dependence. LCP CD was not associated with the odds of being unemployed, educational attainment, household income, marital status, or self-rated mental or physical health relative to AL CD. Table 4 displays the odds ratios and 95% confidence intervals for all adult outcomes.
Discussion
To our knowledge, this study provides the first prevalence estimates and comprehensive assessment of the predictors and outcomes of LCP and AL AB in the context of CD in a population-based nationally representative sample of US adults. Our findings indicate that approximately 1.1 and 9.9% of US adults have a history of LCP CD and AL CD, respectively. In addition, early life familial factors differentially predict CD group membership, and those with LCP CD are more likely than those with AL CD to have alcohol problems in adulthood. However, these two groups are similar in other adult outcomes. The initial hypotheses regarding prevalence within the US population were supported. That is, LCP CD was found to be less prevalent than AL CD in both males and females, and the female prevalence was lower than males for both LCP and AL CD. Interestingly, the prevalence of both LCP and AL CD in males and females was at the bottom of the reported range in the previous studies [10] [11] [12] [13] . However, this is unsurprising given that the results reported here use a more severe definition of AB than other studies (i.e., diagnosable CD) are the first of their kind within a population-based nationally representative US sample. Furthermore, it is also possible that our strict definition of LCP persistence (i.e., age 24) may have resulted in lower estimates than previously reported.
It is important to note that most CD cases in this data set were neither LCP nor AL (e.g., CD with either onset prior to the AL cut-off but desisted early, onset later than LCP cut-off but persisted, or there was insufficient information to determine AL or LCP status because of missing data on onset or remission). The previous research has shown that about half of those with childhood-onset CD do not display antisocial behavior in adult life [22, 36, 37] . The results reported here, taken together with the previous research, support Moffitt' s suggestion that the recognition of a childhood-limited classification may help refine the original taxonomy [38] .
The hypothesis that the early familial factors would differentially increase odds of LCP as compared to AL CD was supported. That is, the majority of familial factors examined (low SES, lack of maternal closeness, and history of harsh discipline) differentially increased odds of LCP CD group membership. Taken together with the previous research (11, (18) (19) (20) , this supports the hypothesis that LCP AB is, indeed, more strongly influenced by early childhood familial factors relative to AL AB. While Moffitt proposed that LCP AB was influenced by a genetic propensity to AB, adverse early childhood environmental factors were also included in her proposal as factors exacerbating LCP AB [9] . Recent research indicates that childhoodand adolescent-onset CD are both influenced by relatively similar amounts of genetic factors, but that only childhoodonset CD shares common genetic underpinnings with other childhood psychiatric disorders (e.g., ADHD) [20] , suggesting distinct genetic etiologies for LCP and AL CD.
Taken together with this previous research, we propose two possible explanations for the association between LCP CD and the early familial factors found in the current study. First, LCP CD may be due to an underlying genetic predisposition to AB/CD, and an inadequate childhood environment may further exacerbate this predisposition (i.e., synergistic gene-environment interaction) [39] . An alternate explanation is that specific childhood familial factors (e.g., inadequate parenting as indexed by harsh discipline and lack of maternal closeness) reflect a parental genetic predisposition to antisocial behavior, which is passed on to children in the form of LCP CD. In other words, early childhood familial factors influencing LCP CD may be genetically mediated [39] .
Finally, our results indicate that LCP CD differentially increases odds of recent SUD, specifically alcohol abuse and dependence, relative to AL CD, but that these two groups are otherwise similar in adult outcomes. These results are in line with the previous studies showing that individuals with LCP AB are at an increased risk for substance use problems in adulthood [12, 21, 22] . However, the previous reports of LCP AB conferring increased risk for a broad range of negative adult outcomes (including poorer mental health, unemployment, adult antisocial behavior, and impaired social relationships [12, [20] [21] [22] ) were not supported. The lack of differentiation in many of these outcomes may be due to (a) the use of a more severe type of AB (diagnosable CD) in the current study rather than more normative AL antisocial individuals, or (b) the fact that both AL and LCP AB confer increased odds of negative adult outcomes. For example, Odgers and colleagues found that those with AL AB and LCP AB both experienced more adverse adult outcomes than those with low levels of AB symptomatology [22] . Taken together, these results call into question the utility of using the LCP/ AL distinction in predicting a broad range of impaired adult psychosocial functioning.
Strengths and limitations
This study is the first, to our knowledge, to examine the LCP/AL distinction within the context of CD in a population-based nationally representative US sample. This allows for broader generalizability of LCP/AL findings within the US population. In addition, the breadth of the participant interviews allowed for a large range of predictors and outcomes of CD to be examined. Finally, this study used data on CD age of onset as well as last CD episode to more precisely assign members into LCP and AL groups, bypassing a common drawback found in many LCP/AL studies that use only age of onset or do not have data for participants past early adulthood. Despite the study's substantial strengths, the results should also be interpreted in light of several limitations. First, the data regarding CD and associated childhood factors were retrospectively self-reported, and several measures were comprised of only one or two indicators. This may have impacted the reliability of measurement, particularly concerning dating CD age of onset [40] . Furthermore, due to the cross-sectional nature of this study, these findings cannot be interpreted as causal, especially considering that the childhood factors examined could have had temporal overlap with childhood CD symptoms. Another limitation common to most nationally representative epidemiological samples is that a percentage of cases may have been unreachable (e.g., incarcerated). Given the higher rates of CD, AB, and recidivism among incarcerated individuals [41, 42] , rates of incarceration may have decreased the overall severity of CD symptoms in the current study.
Although our combined LCP and AL sample was large (N = 976), the cell sizes for individual analyses were much smaller. Due to these small samples, there was limited power to detect factors that may be salient in the LCP/AL distinction. These limited sample sizes also required that males and females be analyzed together, and therefore, sex differences for predictors and outcomes were not examined. The previous research has indicated that similar factors predict LCP AB in males and females, but adulthood consequences of LCP AB are most severe for females [22] . Therefore, future analyses of predictors and outcomes of LCP and AL CD should continue to examine sex-specific relationships.
Finally, examining the LCP/AL distinction in terms of an extreme AB phenotype (i.e., diagnosable CD) represents both strength and a limitation of the current study. While this phenotype limits the generalizability of findings to more normative AB samples, it is important to examine this distinction within the context of CD due to the LCP/ AL taxonomy serving as the theoretical basis for the ageof-onset CD subtyping used by clinicians [1] .
Conclusion
The results of this study, taken together with the previous research [11, [18] [19] [20] 22] , support the hypothesis that LCP and AL CD represent etiologically distinct groups, with LCP CD being more heavily influenced by early familial factors. This familial influence on LCP CD suggests that psychosocial interventions relating to the caregiving environment (e.g., improving parent-child relationships) may be especially effective in reducing the early onset symptomatology. However, despite the differences in risk factors, the outcomes of both LCP and AL CD appear relatively similar. Therefore, efforts should be made by relevant professionals (e.g., clinicians, social workers, and school personnel) to target children and adolescents with both subtypes of CD equally.
